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T h e states o f A n d h r a Pradesh, Karna taka , and T a m i l N a d u
are a m o n g the largest p roduce rs o f g r o u n d n u t (Arach i s
hypogaea) in Ind ia . G r o u n d n u t is an impor tan t f o o d , fodder
a n d cash c r o p f o r s m a l l - h o l d e r f a rmers in these states.
However , the yields are very l ow , up to 0.9 tha - 1 (Government
o f I n d i a 1995) . A m o n g severa l b i o t i c and ab io t i c c o n -
st ra in ts o f g r o u n d n u t p r o d u c t i o n , diseases are the m a j o r
cause f o r p o o r y i e l d s in these states. I n f o r m a l surveys
and casual obse rva t i ons o f researchers and fa rmers have
ind i ca ted an increased inc idence o f so i l bo rne diseases
a n d sh i f t i n the appearance o f f o l i a r diseases. T o c o n f i r m
these obse rva t i ons , sys temat ic s t ruc tu red su rveys on the
inc idence and seve r i t y o f diseases o f g r o u n d n u t w e r e
c o n d u c t e d i n se lec ted v i l l ages i n these three g r o u n d n u t -
g r o w i n g states d u r i n g 1999 r a i n y season.
A to ta l o f 85 f a r m e r s ' f i e l ds in f i v e d is t r i c ts
( M a h b u b n a g a r , K u r n o o l , A n a n t a p u r , C u d d a p a h , a n d
C h i t t o o r ) i n A n d h r a Pradesh, 4 4 f i e l ds i n t w o d is t r i c ts
( K o l a r a n d R a i c h u r ) i n K a r n a t a k a , a n d 10 f i e l ds i n one
d is t r i c t ( D h a r m a p u r i ) i n T a m i l N a d u w e r e se lected f o r
these su rveys . E a c h f i e l d was v i s i t e d t h r i c e d u r i n g the
1999 c r o p season. T h e c r o p g r o w t h stages a t the t i m e o f
su r vey w e r e : ( 1 ) seed l i ng , ( 2 ) f l o w e r i n g a n d p o d f o r m a -
t i o n , a n d ( 3 ) p h y s i o l o g i c a l m a t u r i t y . Da ta o n diseases
w e r e r e c o r d e d on a ques t i onna i re schedu le f o r m . S o i l -
b o r n e diseases such as c o l l a r r o t a n d s tem ro t , a n d a v i r a l
disease ca l l ed b u d necros is disease ( B N D ) w e r e r e c o r d e d
as n u m b e r o f p lants dead and ca lcu la ted as the percentage
o f k i l l e d p lan ts . T h e f o l i a r diseases, ea r l y l e a f spot ( E L S ) ,
late l e a f spot ( L L S ) , a n d rust w e r e scored on a 1-9 r a t i n g
scale w h e r e 1 = no disease a n d 9 = m a x i m u m disease
(Sub rahmanyam et a l . 1995).
M a j o r i t y o f the fa rmers g r e w g r o u n d n u t as a so le c r o p
in these states. A f e w fa rmers i n t e r c r o p p e d g r o u n d n u t
w i t h p igeonpea (Cajanus ca jan ) , pear l m i l l e t (Pennisetum 
glaucum), c o w p e a (Vigna unguiculata), or l ab lab bean
( L a b l a b purpureus). These c rops w e r e s o w n af ter eve ry
5 - 2 0 r o w s o f g r o u n d n u t . D u r i n g the 1999 r a i n y season,
s o w i n g s w e r e d e l a y e d i n m o s t o f t he v i l l ages because o f
late a r r i v a l o f ra ins . G e n e r a l l y g r o u n d n u t c r o p su f fe red
f r o m d r o u g h t f r o m seed l ing t o p o d f o r m a t i o n stage. T h e
diseases obse rved d u r i n g ou r su rveys w e r e c o l l a r r o t ,
s tem ro t , E L S , L L S , rust , and B N D i n d i f f e ren t d is t r i c ts o f
these states. T h e inc idence a n d sever i t y o f these diseases
is f u r t he r d iscussed.
C o l l a r ro t . C o l l a r r o t caused b y the s o i l b o r n e f u n g u s
Aspergillus niger w a s obse rved in a l l the f i e lds s u r v e y e d .
T h e m e a n inc idence was up to 1 0 % in the seed l i ng stages
and u p t o 6 % a t m a t u r i t y stage o f the c rop . M o r e than 1 0 %
co l l a r ro t was obse rved i n the d is t r i c ts o f K o l a r and
R a i c h u r i n K a r n a t a k a and K u r n o o l i n A n d h r a Pradesh
( T a b l e l ) .
Stem rot . Stem ro t caused by Sclerotium rolfsii was i n v a r i -
a b l y present i n a l l f i e l ds , i r respec t i ve o f the c u l t i v a r a n d
i n t e r c r o p p i n g f o l l o w e d b y the fa rmers . I t w a s f o u n d t o b e
a p o t e n t i a l l y i m p o r t a n t disease o f g r o u n d n u t . T h e m e a n
incidence was l o w (up to 4 % ) in the seedl ing stage, moderate
t o h i g h ( u p t o 1 6 % ) d u r i n g f l o w e r i n g and p o d f o r m a t i o n
stage, and v e r y h i g h ( 2 1 % ) a t m a t u r i t y stage o f the c r o p .
T h e h ighes t disease i nc idence ( 2 9 % ) w a s obse rved i n
R a i c h u r d i s t r i c t and l owes t ( 1 0 % ) i n C h i t t o o r d i s t r i c t
( T a b l e l ) .
B u d necrosis disease. B u d necros is disease caused by
peanut b u d necros is v i r u s ( P B N V ) t r a n s m i t t e d b y t h r i p s
w a s obse rved i n a l l t he f a r m e r s ' f i e l ds su r veyed . T h e d i s -
ease inc idence w a s l o w ( u p to 5 % ) i n seed l i ng stage a n d
reached m a x i m u m ( u p t o 1 9 % ) a t m a t u r i t y . I t was 2 5 % i n
C h i t t o o r a n d C u d d a p a h d is t r i c ts o f A n d h r a Pradesh a n d
2 0 % i n K o l a r d i s t r i c t o f Ka rna taka (Tab le 1).
E a r l y l ea f s p o t . E a r l y l e a f spot caused by Cercospora 
arachidicola, as i ts n a m e i m p l i e s , appears f i r s t or in ea r l y
g r o w t h stage o f the c r o p a m o n g the f o l i a r diseases. T h e
m e a n E L S sever i ty was l o w ( u p to 3 ra t i ng ) i n the seed l ing
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stage and modera te ( u p to 5 ra t i ng ) in the f lower ing and
p o d f o r m a t i o n stage i n a l l the d is t r i c ts (Tab le 2 ) . I t was
f o u n d associated w i t h d e f o l i a t i o n a t ear ly g r o w t h stages
o f the c r o p and was no t obse rved a t later stages o f c rop
g r o w t h . W i t h t he onset o f f a v o r a b l e wea the r f o r f o l i a r
diseases, E L S was m a s k e d b y L L S .
L a t e lea f spot. La te l ea f spot caused by Phaeoisariopsis 
personata was c o m m o n l y observed in a l l the f a r m e r s '
f i e lds a t a l l t he g r o w t h stages in a l l the three states. T h e
disease progressed s l o w l y in the beg inn ing and its ep idemic
reached up to 8 r a t i n g a t m a t u r i t y i n m o s t o f the f a r m e r s '
f ie lds . I ts m e a n sever i t ies w e r e a r o u n d 2 r a t i ng d u r i n g
seed l i ng stage, up to 4 r a t i n g in the f l o w e r i n g a n d p o d
f i l l i n g stage, a n d h i g h ( u p t o 7 ) i n nea r -ma tu r i t y g r o w t h
stage ( T a b l e 2 ) .
R u s t . Rus t caused by Puccinia arachidis w a s obse rved
in a l l t he d is t r i c ts su rveyed . Disease sever i t y was l o w (2
to 3 r a t i n g ) in the seed l ing stage except in R a i c h u r and
M a h b u b n a g a r d is t r i c ts w h e r e the sever i t y was ra ted 4 to
5 . T h e h i g h e r sever i t y o f rus t i n the seed l ing stage i n
these t w o d is t r i c ts w a s due t o ear l y i n f e c t i o n f r o m a n i r r i -
ga ted s u m m e r ( M a r c h - A p r i l s o w n ) c r o p . I t appeared that
the s u m m e r c r o p ac ted a s a n i n o c u l u m rese rvo i r o f E L S ,
L L S , and rust f o r i n f e c t i o n and spread these diseases to
r a i n y season c rop . I n genera l the m e a n sever i t y o f rus t i n
other su rveyed f ie lds was modera te ( u p to 5 ra t i ng ) d u r i n g
the f lower ing and p o d f o r m a t i o n stage and h i g h ( u p to 8 
ra t ing) towards matu r i t y (Tab le 2 ) . The highest rust sever i ty
( 9 ra t i ng ) was reco rded i n the d is t r i c ts o f A n a n t a p u r ,
Ra ichur , and D h a r m a p u r i (Tab le 2 ) .
A m o n g so i lbo rne diseases, co l l a r r o t appeared t o be
the p r e d o m i n a n t seed l ing disease and caused seed l i ng
m o r t a l i t y w h i c h resu l ted i n p o o r p lan t s tand. T h o u g h
stem ro t occu r red in the seed l ing stage, i ts i nc idence i n -
creased as the c r o p g rew o lde r and reached m a x i m u m a t
m a t u r i t y . I t caused death o f the p lan ts as w e l l as r o t t i n g o f
pods. Col la r ro t and stem rot diseases were earl ier considered
less i m p o r t a n t , bu t w e r e n o w f o u n d t o b e po ten t i a l c o n -
st ra ints t o g r o u n d n u t p r o d u c t i o n . D u r i n g these su rveys ,
the t w o diseases we re f o u n d to cause subs tan t ia l y i e l d
losses. Farmers considered stem ro t as a disease of g r o w i n g
conce rn o f g roundnu t . A m o n g the f o l i a r diseases, E L S
appeared i n the ear ly g r o w t h stage to f l ower ing and p o d
f o r m a t i o n stage o f the c r o p a n d la ter m a s k e d b y L L S and
rust . Hence i t was n o t obse rved a t later stages. L L S a n d
rust gene ra l l y appeared d u r i n g the f l o w e r i n g and p o d
f o r m a t i o n stage and con t i nued to increase t i l l m a t u r i t y
caus ing severe d e f o l i a t i o n ( u p t o 9 0 % ) a n d w i t h e r i n g o f
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T a b l e 1 . T h e scenario of soilborne diseases at seedling, f lowering and pod-f i l l ing, and near -matur i t y stages of g roundnut
in f a r m e r s ' fields d u r i n g 1999 ra iny season surveys in A n d h r a Pradesh, K a r n a t a k a , and T a m i l N a d u states o f I n d i a .
Dis t r ic t
Andhra Pradesh
Mahbubnagar
Kurnoo l
Anantapur
Cuddapah
Chi t toor
Karnataka
Raichur
Kolar
Tami l Nadu
Dharmapuri
Mean
N o . o f
fields
observed
12
16
21
16
20
18
26
10
Disease incidence1 (range %)
CR
SS
3-9
3-10
2-8
3-8
2 -9
2-12
2-14
2-9
2-10
FP
5-9
4 -7
2-5
4 - 9
3-9
3-8
2-8
2-8
3-8
N M
5-6
4 -5
2-6
4-5
3-4
3-6
2-6
2-8
3-4
SR
SS
0-4
2-9
0-2
0-2
1-4
0-4
0-3
0-3
0-4
FP
1-10
4-16
2-18
3-18
2 -8
2-25
2-16
2-14
2-16
N M
5-18
3-27
2-15
3-25
2-10
2-29
3-23
3-24
3-21
B N D
SS
0-5
1-5
0-4
0-4
1-7
0-9
0-5
0-4
0-5
FP
1-6
3-9
2-8
6 -9
3-15
7-12
3-10
4-12
4 -10
N M
4-16
6-15
3-18
10-25
4-25
11-19
5-20
6-19
6-19
1 . C R = C o l l a r r o t ; S R = S t e m r o t ; B N D = B u d necros is d isease; S S = S e e d l i n g s tage; F P = F l o w e r i n g a n d p o d - f i l l i n g s tage ; N M = N e a r -
m a t u r i t y s tage.
f o l i a g e i n the suscept ib le g r o u n d n u t cu l t i va r s c o m m o n l y
g r o w n b y f a rmers . T h e i n t e r c r o p p i n g pa t te rn c u r r e n t l y
f o l l o w e d b y the f a rme rs , i r respec t i ve o f the c r o p species
i n v o l v e d , d i d n o t have any i n f l u e n c e o n the i nc idence and
sever i t y o f diseases o f g r o u n d n u t . H o w e v e r , g r o u n d n u t
r o w s ad jacen t t o the i n t e r c ro ppe d r o w h a d m o r e disease
than the g r o u n d n u t c r o p fa r thes t f r o m the i n t e r c r o p p e d
row .
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Evaluation of W i l d Arachis Germplasm
Accessions for In V i t ro Seed
Colonization and Aflatoxin Production
by Aspergillus flavus
R P Thakur , V P Rao, S V Reddy, and M Ferguson
(International Crops Research Institute for the Semi-Ar id
Tropics ( ICRISAT), Patancheru 502 324, Andhra Pradesh,
India)
A h i g h leve l o f stable resistance to a f l a t ox i n c o n t a m i n a t i o n
( in fec t ion by Aspergillus f lavus and p roduc t ion o f a f l a tox in )
has no t been i d e n t i f i e d i n c u l t i v a t e d g r o u n d n u t ( A r a c h i s
hypogaea), a l t h o u g h severa l geno types are r epo r t ed to
possess res is tance to seed c o l o n i z a t i o n , seed i n v a s i o n
and /o r a f l a t o x i n p r o d u c t i o n ( M e h a n 1989 , W a l i y a r e t a l .
1994, U p a d h y a y a e t a l . 1997). I C R I S A T has a co l l ec t i on o f
413 accessions o f w i l d Arachis spp, the m a j o r i t y o f w h i c h ,
have n o t been eva lua ted f o r res is tance t o a f l a t o x i n c o n -
t a m i n a t i o n . P r e v i o u s l y 16 species (9 b e l o n g i n g u n i f o r m l y
to sec t ion Arachis, 3 to Erectoides, 2 to Rhizomatosae, 
a n d one each to Extranervosae a n d Triseminatae) w e r e
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T a b l e 2 . T h e scenario of fo l iar diseases at seedling, f lower ing a n d pod-f i l l ing, a n d n e a r - m a t u r i t y stages of g roundnut in
f a r m e r s ' fields d u r i n g 1999 ra iny season surveys in A n d h r a Pradesh , K a r n a t a k a , a n d T a m i l N a d u states o f I n d i a .
Dis t r i c t
A n d h r a Pradesh
Mahbubnagar
Kurnool
Anantapur
Cuddapah
Chi t toor
K a r n a t a k a
Raichur
Kolar
T a m i l N a d u
Dharmapur i
Mean
N o . o f
fields
observed
12
16
21
16
20
18
26
10
Disease score1 (range)
ELS
SS
1-3
1-3
1-2
1-2
1-3
1-3
1-3
1-2
1-3
FP
2-4
2 -4
2-5
3-4
3-5
3-6
2-4
2 -4
2-5
LLS
SS
1-2
1-2
1-3
1-2
1-2
1-2
1-3
1-2
1-2
FP
3-4
2-3
1-3
2-3
1-3
3-6
1-5
2-4
2 -4
N M
4-8
4 - 7
4 - 7
5-7
2 - 6
5-7
4 - 8
6-8
4 - 7
Rust
SS
2-4
2-3
1-3
1-2
1-3
2-5
1-2
1-2
1-3
FP
3-7
2 - 6
1-4
2-3
1-4
5-8
1-5
2 -4
2-5
N M
5-8
4 - 7
4 - 9
5-7
2 -7
7-9
4 - 8
6-9
5-8
1. R a t i n g on 1 -9 sca le w h e r e 1 = no d isease, a n d 9 = m a x i m u m disease.
E L S = E a r l y l e a f s p o t ; L L S = L a t e l e a f spo t ; SS = S e e d l i n g s tage; FP = F l o w e r i n g and p o d - f i l l i n g s tage; NM = N e a r - m a t u r i t y s tage.
